Abstract: This paper seeks to enrich the field of research on the topic of the impact of remittances on long-run economic growth. Using an unbalanced panel data covering a sample of 116 countries with different development levels over the period 1990-2014, we studied the interaction between remittances and the level of economic development, as well as its impact on long-run economic growth-because the impact of remittances could be influenced by the development level of the receiving countries. In parallel, we explored the hypothesis about diminishing a country's capacity to use remittances for promoting long-run economic growth as the abundance of remittances increases. To control the endogeneity while estimating the impact of remittances on long-run economic growth, we used OLS (ordinary least squares) with FD (first differences) transformation and FE (fixed effects) approaches and other controls of long-run growth. Our results showed that in general remittances have a positive impact on long-run economic growth, but the impact differs based on the country's economic development level and the abundance of remittances in the economy.
Introduction
International migration leads to various social, economic, and cultural consequences. One of the migration channels of economic growth is remittances. The growing flows of remittances have attracted the interest of researchers and policymakers; thus this requires the understanding of their impact on long-run economic growth. Most of the studies on remittances focus on three main issues. The first group focuses on the direct impact of remittances on income distribution and individual well-being. The second group focuses on the impact of remittances on the country's trade and current account balance. The third group of research examines the impact of remittances on the national economic growth.
According to the data of World Development Indicators (WDI) in 2014, 528 billion USD of remittances were transferred worldwide through official channels compared with only 68 billion USD transferred in 1990. For many developing countries remittances represent a significant share of the country's GDP (in Tajikistan, Kyrgyz Republic, Nepal, Tonga, Moldova, Liberia, Haiti, and Gambia they represent more than 20 percent). The magnitude of remittances suggests that they can have a significant impact on economic growth.
Although there are a lot of scientific papers investigating various aspects of the relationship between remittances and economic growth, little attention has been paid to empirical evidence analysing the impact on long-run growth in countries with different economic development levels and different remittances-to-GDP ratios. So we aimed to analyse the importance of remittances in promoting long-run economic growth, paying special attention to the evaluation of relationship between remittances, development level, remittances-to-GDP ratio, and long-run growth.
Researchers have found both positive [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] and negative [14] [15] [16] impacts of remittances on economic growth. Also, there are studies that show that no impact of remittances on economic growth [17] . So there is no conclusive answer about their impact on economic growth: the situation of contrasting findings possibly results from multiple channels through which remittances can affect economic growth. The impact of remittances depends on a country's socioeconomic conditions [18] [19] [20] , and the channels through which this impact of remittances on economic growth manifests itself are complex and are likely to be country-specific [21] . It is important to find out which factors shape this impact so that this process could be properly adjusted. Special attention is usually paid to the financial development of the country [21, 22] . As a universal theory or model explaining the interaction between remittances and a country's economic growth has not yet been created, our research provides insight about the potential channels through which remittances affect long-run growth, and aims to analyse how development level and the abundance of remittances in the economy, as two socioeconomic conditions, shape the impact of remittances on long-run growth.
This paper seeks to evaluate the relationship between remittances and long-run economic growth and also a country's capacity to use remittances for promoting long-run economic growth. Using panel data from 116 countries with different development levels and remittances-to-GDP ratios, this paper provides an econometric evaluation of the impact of remittances on long-run economic growth. The research shows that remittances have a positive impact in the analysed countries, but it depends on the country's development level and remittances-to-GDP ratio.
The rest of the paper is organized as follows: Section 2 presents the background of the relationship between migrants' remittances and long-run economic growth. Section 3 presents the data and model specifications. Section 4 presents the estimation results. Section 5 summarises the findings. The last section concludes the paper.
Literature Review
The scientific literature identifies various channels through which remittances have an impact on economic growth. Remittances promote economic growth by increasing household income [23] . Increasing income creates the opportunity to boost consumer spending, accumulation of assets, promotion of self-employment, and investment in small business. Moreover, emigration and remittances contribute to human capital accumulation [24] . A positive impact of emigration on growth is more likely in developed countries, which usually have a higher ability to transfer knowledge and skills when emigrants return to the country of origin, or to divert remittances in order to create new opportunities in the private sector. A negative impact of emigration results if the developing countries of origin suffer from brain drain and start to depend on remittances [25] . There are some studies that analyse whether the level (measured as remittances-to-GDP ratio) and growth of remittances are related to a higher level of economic growth [26, 27] . Estimations of economic relationships in a non-remittance-dependent setting model show that remittances have a positive impact on GDP growth, but these results are sensitive to the selection of explanatory variables. Our empirical study in this paper aims to supplement previous research and provide empirical evidence on a country's diminishing capacity to use remittances for promoting long-run economic growth as the abundance of remittances is increasing.
At the macroeconomic level, the impact of remittances occurs within the multiplier effect through a household's consumption of goods and services; investment in human capital, which improves labour productivity; and investment in gross capital formation [28] . Despite the positive impact of remittances, they cannot ensure long-run economic growth or solve structural economic problems, such as unstable political climate and economic policies, or corruption, which is common in developing countries [29] . Some studies found that remittances influence economic growth in less developed countries because they fill the gap of foreign currency shortage [30] . The other reason for a positive impact is that remittances provide an alternative way to finance investments and help overcome liquidity constraints [11] . Figure 1 shows the impact of remittances on economic growth at a macroeconomic level.
Economies 2016, 4, 28 3 of 20 overcome liquidity constraints [11] . Figure 1 shows the impact of remittances on economic growth at a macroeconomic level. Only by ensuring the stable political and economic environment of the receiving country can remittances ensure economic growth, because this money will be used not for personal consumption, but for investment in productive activities or business [31] . The impact of remittances on the country's economic growth depends on the financial system and the financial market development [21] , as well as on the specific economic conditions [21] in the receiving country. Remittances may affect economic growth by decreasing volatility, because remittances do not exhibit too much volatility against changes in the economy [32] . Giuliano and Ruiz-Arranz [21] find that remittances are typically procyclical for the remittance-receiving country, while Frankel [33] and Bettin et al. [20] find that they are typically countercyclical.
Remittances promote additional expenditures in the country, and this influences the opportunity to invest more [34] . Remittances are the source of foreign currency, encouraging higher savings and economic growth [35] [36] [37] [38] . If remittances create a higher demand than the country is able to meet they also increase imports, which create a variety of goods and services. In this case, it worsens the prosperity of households that do not receive remittances [36] . The impact of remittances on economic growth is relatively sensitive to country-specific conditions, through which the effects of remittances are differentiated in size and possibly in nature. The impact of remittances depends highly on public policy, controlling the flow of remittances and creating a favourable environment for the use of remittances in productive investment [39] .
The impact of remittances on a country's economic growth is analysed at various levels: individuals or households (micro-), and country (macroeconomic). In this paper we analyse the macro-level impact. Previous research analyses the impact of remittances on the economic growth in major remittance recipients, such as India, China, the Philippines, Mexico, Nigeria, Egypt, Pakistan, Bangladesh, Vietnam, and the Ukraine. Most of the studies have generally found that remittances had a positive impact on economic growth. Only by ensuring the stable political and economic environment of the receiving country can remittances ensure economic growth, because this money will be used not for personal consumption, but for investment in productive activities or business [31] . The impact of remittances on the country's economic growth depends on the financial system and the financial market development [21] , as well as on the specific economic conditions [21] in the receiving country. Remittances may affect economic growth by decreasing volatility, because remittances do not exhibit too much volatility against changes in the economy [32] . Giuliano and Ruiz-Arranz [21] find that remittances are typically pro-cyclical for the remittance-receiving country, while Frankel [33] and Bettin et al. [20] find that they are typically countercyclical.
The impact of remittances on a country's economic growth is analysed at various levels: individuals or households (micro-), and country (macroeconomic). In this paper we analyse the macro-level impact. Previous research analyses the impact of remittances on the economic growth in major remittance recipients, such as India, China, the Philippines, Mexico, Nigeria, Egypt, Pakistan, Bangladesh, Vietnam, and the Ukraine. Most of the studies have generally found that remittances had a positive impact on economic growth. Table 1 provides research on the impact of remittances on economic growth at the macro level. As shown in Table 1 , the impact of remittances on the country's economic growth occurs through different factors in the receiving country. Barajas et al. [17] , Chamiet al. [14] , IMF [16] , and Kasnauskienė and Buzytė [52] find a zero or negative relation between remittances and long-run economic growth. Faini [53, 54] , Catrinescu et al. [55] , Giuliano, Arranz [21] , Jongwanich [9] , Pradhan et al. [12] , Cooray [56] , and Lartey et al. [57] find a positive effect, while other studies find that the impact varies according to a country's educational attainment, financial market depth, and quality of institutions [21, 58, 59] . Glytsos [60, 61] finds that remittances have an asymmetric impact on economic growth. Other studies have examined the impacts of remittances on various factors of growth: Edwards, Ureta [62] , Hildebrandt, McKenzie [63] , López-Córdova [64] , Gitter, Barham [65] , Amuedo-Dorantes et al. [66] , and Acosta et al. [67] analysed the impact on human capital; Demirgüç-Kunt et al. [68] were concerned with the impact on financial development of increasing resources for health and education; Chami et al. [14] and Jackman et al. [69] examined the impact on investment volatility; Narayanet al. [70] found that remittances lead to inflation; and Pozo [71] investigated the impact on the real exchange rate. Remittances promote economic growth by providing additional foreign exchange and financing business investments [72, 73] . Remittances can also reduce domestic macroeconomic volatility, thereby encouraging greater domestic investment [17] .
Overall, the results of the aforementioned research are inconclusive. The results vary depending on the selected variables, country, and time series criteria. Clemens and McKenzie [74] propose that when measuring remittances' influence on economic growth it is important to pay attention to measurement error, statistical power, and the effect of emigration on domestic labour stocks. Remittances are one of the sources of household income. Their impact on economic growth depends on the economic situation in the country and the possibility of using remittances. Remittances increase investment in physical capital and that leads to an increase in the domestic investment rate. The other channel through which remittances affect economic growth is accumulation of human capital. Also, remittances have an impact on economic growth via financial systems in the receiving country as a source of financial funds.
Data and Methodology

Source and Brief Analysis of Data
This subsection describes the data on remittances, economic development, and long-run economic growth, as well as the control variables used in growth regressions. In this part we also provide an initial analysis of the collected data, emphasizing the dynamics of remittances.
There is no one common definition for remittances among policymakers and academics, but in general we can define remittances as the sum of three elements in the IMF's Balance of Payment Statistics Yearbook (BOPSY): migrant transfers, compensation of employees, and workers' remittances. This is also used as the standard definition in the World Development Indicators (WDI) and the WB's Global Development Finance databases.
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Data and Methodology
Source and Brief Analysis of Data
The data series for remittances in this study covers a sample of 116 countries (the list is reported in Appendix A) for the 1990-2014 period, which accounts for about 70 percent of world remittance flows, as shown in Figure 2 . According to the World Bank statistics, in recent years more than 250 million people, or 3.4 percent of the world population, live outside their country of birth. The growth of emigration during the analysed period is about 59 percent. It is estimated that remittances sent back to the country of origin increased to 528 billion USD in 2015 compared with 68 billion in 1990. This is related to the increasing number of migrants.
Remittances remain one of the most important sources of total international capital flows. For many developing countries, remittances represent a significant part of international capital flows (on average 27 percent of FDI during the analysed period; see Figure 3 ).
Remittances as a share of GDP are relatively small, but the share has doubled during the analysed period (1990-0.3 percent of GDP; 2014-0.7). In the aggregate, recorded remittances have grown faster than foreign direct investment and GDP. The growth of remittances during the analysed period is more than 670 percent. The highest growth rate was recorded in 2007 and it was driven by large economic growth around the world. The decrease of remittances during 2008-2009 was caused by difficult economic conditions in major remittance source countries. After the economic crisis, remittances started to grow but the growth rate remained volatile. According to the World Bank statistics, in recent years more than 250 million people, or 3.4 percent of the world population, live outside their country of birth. The growth of emigration during the analysed period is about 59 percent. It is estimated that remittances sent back to the country of origin increased to 528 billion USD in 2015 compared with 68 billion in 1990. This is related to the increasing number of migrants.
Remittances as a share of GDP are relatively small, but the share has doubled during the analysed period (1990-0.3 percent of GDP; 2014-0.7). In the aggregate, recorded remittances have grown faster than foreign direct investment and GDP. The growth of remittances during the analysed period is more than 670 percent. The highest growth rate was recorded in 2007 and it was driven by large economic growth around the world. The decrease of remittances during 2008-2009 was caused by difficult economic conditions in major remittance source countries. After the economic crisis, remittances started to grow but the growth rate remained volatile. After several years of rapid growth, remittance flows began to slowdown and even decrease in 2008. This slowdown deepened in 2009 in response to the global economic crisis, which affected most of the countries. After recovery in 2010, remittances started to grow. The main driver of growth in remittance flows was the expansion of incomes in the destination countries and faster recovery after economic crisis in developed countries. The motivation to migrate remains strong and improving conditions in the labour market in the destination countries have increased the flows of remittances, but the slowdown of remittance growth during the last few years shows uneven economic recovery in developed countries.
Economies 2016, 4, 28 6 of 20 incomes in the destination countries and faster recovery after economic crisis in developed countries. The motivation to migrate remains strong and improving conditions in the labour market in the destination countries have increased the flows of remittances, but the slowdown of remittance growth during the last few years shows uneven economic recovery in developed countries. Compared to previous studies (see Table 1 ), we are able to include not only a certain group of countries but also a much larger number of developing and developed countries from different regions of the world (see Table 2 ). The growth of remittances varies among regions during the analysed period, and regional growth ratios have been extremely volatile over the past three periods of analysis. As is shown in Figure 4 , remittances to South Asia, Europe, and Central Asia increased over 2010-2014. Countries in the region were benefitting from economic recovery in the EU but the growth of remittances is slow due to slow economic growth in the EU, the deterioration of the Russian economy, and the depreciation of the euro and the rouble. The slowdown of remittance growth in Central Asia was caused by the economic downturn in Russia, a major remittance source country, which resulted in increasing unemployment for migrants, and the decline of the rouble's value reduced real income. South Asia is projected for a growth of remittances due to the improving economic prospects in the Compared to previous studies (see Table 1 ), we are able to include not only a certain group of countries but also a much larger number of developing and developed countries from different regions of the world (see Table 2 ). The growth of remittances varies among regions during the analysed period, and regional growth ratios have been extremely volatile over the past three periods of analysis. As is shown in Figure 4 , remittances to South Asia, Europe, and Central Asia increased over 2010-2014. Countries in the region were benefitting from economic recovery in the EU but the growth of remittances is slow due to slow economic growth in the EU, the deterioration of the Russian economy, and the depreciation of the euro and the rouble. The slowdown of remittance growth in Central Asia was caused by the economic downturn in Russia, a major remittance source country, which resulted in increasing unemployment for migrants, and the decline of the rouble's value reduced real income. South Asia is projected for a growth of remittances due to the improving economic prospects in the United States. By contrast, the remittances-to-GDP ratio in Sub-Saharan Africa decreased by 1 percentage point. This was mainly caused by the economic situation in destination countries, because remittances to the region were mainly sent from the USA, the United Kingdom, France, and Australia. The other reason is that over 65 percent of migration is intra-regional migration in Sub-Saharan African countries, which also are still developing. United States. By contrast, the remittances-to-GDP ratio in Sub-Saharan Africa decreased by 1 percentage point. This was mainly caused by the economic situation in destination countries, because remittances to the region were mainly sent from the USA, the United Kingdom, France, and Australia. The other reason is that over 65 percent of migration is intra-regional migration in Sub-Saharan African countries, which also are still developing. The decrease of remittances to Latin America and the Caribbean region was caused by the slowdown in the U.S. economy, especially in the construction sector, during 2010-2014, which affected the employment and incomes of immigrants in the USA; also, tighter enforcement of immigration rules in the United States is likely to have caused a shift in remittance flows through informal channels. The growth of remittances in East Asian and Pacific countries has remained stable since 2000, with little decrease during the last period of analysis due to the slow economic growth in the Euro Area and declining values of the euro, the Japanese yen, and other source-country currencies against the U.S. dollar.
Remittances are a very important capital source for developing countries (see Figure 5 ). During the analysed period, they were equivalent to on average 2.76 percent of the cumulated GDP of lowincome countries and 3.66 percent in lower-middle-income countries. This is relative to high-income countries where the remittances-to-GDP ratio was only 0.24 percent because people usually migrate from low-to high-income countries and money in the form of remittances flows in the opposite direction. The decrease of remittances to Latin America and the Caribbean region was caused by the slowdown in the U.S. economy, especially in the construction sector, during 2010-2014, which affected the employment and incomes of immigrants in the USA; also, tighter enforcement of immigration rules in the United States is likely to have caused a shift in remittance flows through informal channels. The growth of remittances in East Asian and Pacific countries has remained stable since 2000, with little decrease during the last period of analysis due to the slow economic growth in the Euro Area and declining values of the euro, the Japanese yen, and other source-country currencies against the U.S. dollar.
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Remittances are a very important capital source for developing countries (see Figure 5 ). During the analysed period, they were equivalent to on average 2.76 percent of the cumulated GDP of lowincome countries and 3.66 percent in lower-middle-income countries. This is relative to high-income countries where the remittances-to-GDP ratio was only 0.24 percent because people usually migrate from low-to high-income countries and money in the form of remittances flows in the opposite direction. . Remittances-to-GDP ratio in different groups of countries by income (period averages). Source: own calculations, using World Development Indicators.
As a percentage of GDP, however, the top recipients of remittances during the analysed period (calculating average remittances-to-GDP ratio) were Lesotho (44. In all regressions, the dependent variable is the long-run growth rate of output, measured as the growth of the real GDP per capita in constant PPP (Purchasing Power Parity) dollars over a five-year period. Data were collected from the WDI (a list of variables and definitions is provided in Appendix B). All regressions employ personal received remittances to proxy for migrants' international transfers.
The economic development level of the country is measured by the real GDP per capita in constant PPP dollars. We use remittances-to-GDP ratio to proxy for the abundance of remittances in the country's economy.
Our set of controls includes the following: Fiscal balance, defined as the ratio between central government tax revenue and expense, is expressed in percent; Investment ratio, defined as the ratio of gross fixed capital formation to GDP; Openness of international trade, defined as the ratio of the sum of exports plus imports of goods and services to total output; Consumer price index to measure the price level and inflation; Population and its growth; and finally several indicators to proxy the country's financial development and the ability to facilitate channels for economic growth-first, financial system Liquid liabilities divided by GDP (we consider it the most general way to measure the development level of financial system because it includes central bank, commercial banking sector, and other financial institutions), and second, Credit provided by the commercial banking sector to GDP, which measures how much this sector developed and contributes to economic growth. All variables are specified in natural logs.
Econometric Model of Remittance Impact on Long-Run Economic Growth
To empirically explore remittances' impact on long-run economic growth, taking into account the country's development level and abundance of remittances in the economy, we use an unbalanced panel (cross-country, time series) data consisting of 116 countries. Referring to the previous empirical studies on cross-country long-run economic growth, we divide the period 1990-2014 into five non-overlapping five-year spans. We use five-year periods because shorter ones can be influenced by business cycle fluctuations, and now they are controlled by using five-year averages. Although data are available on a yearly basis, GDP changes over longer periods are a better proxy for the long-run economic growth.
We will start our analysis by estimating the impact of remittances on long-run economic growth using the pooled OLS (ordinary least squares) approach. In the beginning we will not include the interactions between remittances and economic development level or between remittances and remittance abundance in the economy variables in the first equation. We will start by estimating the following equation:
dev it = α + β 1 dev it−1 + β 2 rem it + c 1 log(invGDP it ) + c 2 log(fb it ) + c 3 log(opn it ) + c 4 log(cpi it ) +c 5 log(pop it ) + c 6 log(crdGDP it ) + c 7 log(m2GDP it ) + µ t + η i + ε it ,
where dev it−1 denotes the (logarithm of) initial level of GDP per capita, rem it is equal to logarithm of remittances, from invGDP it to m2GDP it are control variables as described in the previous subsection, µ t is a time-specific effect, η i is an unobserved country-specific fixed effect, and ε it is the error term. Equation (1) can be alternatively written with the long-run growth rate as a dependent variable for estimation using pooled OLS as:
where (β 1 −1) is the convergence coefficient and CON it is the matrix of control variables presented in the Equation (1). We are interested here in testing whether the marginal impact of remittances on long-run economic growth, β 2 , is statistically significant. In the second equation, we explore the impact of remittances on long-run economic growth through the economic development level. Here we are testing the hypothesis that the development level of the recipient country shapes the impact of remittances on long-run growth. In order to achieve this, we include the interaction between the variables of remittances and initial economic development level in the equation and tested the significance of the interacted coefficient. In order to ensure that the interaction term does not proxy remittances or the level of development, these variables are also included separately in the regression. A negative coefficient of interaction term would indicate that remittances are more efficient in promoting long-run economic growth in less developed countries. In such a case we would have evidence to support the idea that remittances influence economic growth because they fill the gap of foreign currency shortage, provide alternative way to finance investment, and help overcome liquidity constraints in less developed countries. On the other hand, a positive interaction would imply that the growth effects of remittances are enhanced in more developed countries. This would support the notion that the impact of remittances highly depends on public policy, which creates a favourable environment for the use of remittances in productive investment. Only by ensuring the stable political and economic environment of the receiving country can remittances contribute to economic growth, because they will be used not for personal consumption, but for investment in productive activities or business. Despite the potentially positive marginal impact of remittances, they cannot ensure long-run economic growth or solve structural economic problems such as the unstable political climate and economic policies, or corruption, which is common in developing countries. The regression can be estimated as follows:
In parallel, we explore the hypothesis about diminishing country's capacity to use remittances for promoting long-run economic growth as the abundance of remittances is increasing limiting incentives to use internal growth potential. In order to achieve this, in the third regression we want to examine whether the relationship between remittance flow and long-run economic growth depends on the abundance of remittances in the receiving country. To test that, we interacted the variable of remittances with an indicator of remittance abundance in the economy (remint it measured as remittances-to-GDP ratio) and tested the significance of the interacted coefficient. In order to ensure that the interaction term does not proxy for remittances or the level of remittance abundance in the economy, these variables are also included separately in the regression. A negative coefficient of interaction term would give evidence that the impact of remittances on long-run economic growth decreases as the abundance of remittances increases. On the other hand, a positive interaction would imply that the growth effects of remittances increase as the abundance of remittances in the country grows. The regression can be estimated as follows:
dev it = α + β 1 dev it−1 + β 2 rem it + β 3 (rem it ·remint it ) + β 4 remint it + cCON it + µ t + η i + ε it . (3) Equations (2) and (3) can also be rearranged as Equation (1) with the long-run growth rate as a dependent variable for estimation using polled OLS: lrgrwth it = α + (β 1 − 1)dev it−1 + β 2 rem it + β 3 (rem it ·dev it−1 ) + cCON it + µ t + η i + ε it (2a) lrgrwth it = α + (β 1 − 1)dev it−1 + β 2 rem it + β 3 (rem it ·remint it ) + β 4 remint it + cCON it + µ t + η i + ε it . (3a)
Our first sets of OLS regressions, with or without the interactions with economic development level or abundance of remittances in the economy, do not address issues regarding endogeneity. Theoretically, however, it is plausible, and also very likely, that the magnitude of remittances, the economic development level, or the remittances-to-GDP ratio is correlated with country-specific effects. This would lead to an overstatement of the effect of each of the two variables and their interaction on long-run growth. There has been an extensive search for good instruments of economic development. In the literature, variables not subject to reverse causality, such as origins of a country's legal systems and geography [74] , are commonly used. However, this type of variable has a drawback: they are time-constant and because of that we cannot include them in a panel regression.
Another way to use panel-type data is to consider that unobserved effects influencing the dependent variable consist of two types: those that are constant and those that vary over time. The variable η i captures all unobserved, time-constant factors that affect dev it . We can call Equations (1)- (3) the models of unobserved effects. Therefore, we can control the unobserved effects and solve the endogeneity problem by differencing variables in the equation. Taking into account time-specific effects, we obtain: dev it − dev it−1 = lrgrwth it = β 1 (dev it−1 − dev it−2 ) + β(X it − X it−1 ) + c(CON it − CON it−1 ) + (ε it − ε it−1 ), (4) where X it is now the set of explanatory variables including remittances, abundance of remittances in the economy, and the interaction term. The unobserved effect, η i does not appear in (4): it has been "differenced away".
For the usual standard errors and test statistics to be valid, we must assume that a new error (ε it − ε it−1 ) is serially uncorrelated. That we can test for-if ∆ε it follows a stable AR(1) model, then ∆ε i,t will be correlated over time. If ∆ε it is distributed randomly, ∆ε i,t will be serially uncorrelated. If errors are not correlated over time, we can employ the usual methods for dealing with heteroscedasticity. We can use the White test for heteroscedasticity, and we can also compute robust estimators. We should make a strong case for using robust estimator because ordinary White HCCME (heteroscedasticity corrected covariance matrix estimator) can produce misleadingly small standard errors in the panel context because it fails to take autocorrelation into account [75] . In addition, Cameron and Trivedi [76] show that the White HCCME is inconsistent in the fixed-effects panel context for fixed T > 2.
As the panel data have a time series and a cross-sectional dimension, we should use robust estimation of the covariance matrix that would correct heteroscedasticity (if variance of the error term differs across cross-sectional units) and autocorrelation (if covariance of the errors across the units is non-zero in each time period). Because of that, we will use the robust estimator (HAC approach) that is suggested by Stock and Watson [77] for the panel data with relatively "large n, small T" variety (that is, many units are observed in relatively few periods).
The approach used to compute the so-called first-differenced estimator (FD) has a drawback, because differencing the equation removes the long-run cross-country information presented at the level of the variables. Under the stationarity assumption (because it is extremely sensitive to violations of stationarity assumption), it is possible to construct an alternative fixed effects (FE) estimator that overcomes the abovementioned problem.
The first differencing is one of transformations used to eliminate the fixed effects, η i . An alternative one, which will also be employed in our analysis, is called fixed-effects transformation. To see how this transformation works, consider Equations (1)-(3). Now, for each i, averaging over time we get:
where dev i = T −1 ∑ T t=1 dev it and so on. Because η i is fixed over time, it appears in Equations (1)- (3) and (5). If we subtract Equation (5) from Equations (1)- (3) for each t, we end up with:
..
where ..
dev it = dev it − dev i is the time-demeaned data on dev it , and similar for X it , CON it , and ε it . The important thing about Equation (6) is that the unobserved effect, η i , has disappeared.
The fixed-effects estimator will be unbiased if we assume strict exogeneity on the independent variables, that is, ε it should be uncorrelated with each independent variable across all time periods. As with the first differencing, the fixed-effects estimator allows for the correlation between η i and the independent variables in any time period. Because of that, any independent variable that does not vary over time for all cross-sectional units will be swept away by employing fixed-effects transformation. Therefore, we cannot include variables such as countries' historical background (colonial or not, etc.) or whether a country is located near the sea. The strict exogeneity assumption was tested and a lack of it was corrected using the methods explained by Wooldridge [78] .
Empirical Analysis
This section presents ordinary least square (OLS) and fixed-effects (FE) estimates of the parameters in Equations (1)- (3) . As discussed in the Introduction, remittances have the potential to affect long-run growth through capabilities to use them, i.e., through investment (in physical and human capital), which is more likely in developed countries, or through the conventional Keynesian multiplier from increased internal demand in developing ones. As was mentioned earlier, the abundance of remittances in a country's economy can cause increasing dependence on them as on one of the main income sources, at the same time interfering with the internal potential for growth. Table 3 reports estimates of Equation (1) using various econometric techniques (pooled OLS with (Equation (4)) and without (Equation (1a)) first difference (FD) transformation, and FE (Equation (6))). Table 3 . Estimation results of linear growth effects of remittances (the dependent variable is long-run economic growth). Estimation results (see Table 3 ) show that the impact of remittances on growth is statistically significant, but quite small in magnitude, when the remittances variable is simply added as an additional explanatory variable in a long-run growth regression. Increases in remittances flows of 10 percent would induce an additional long-run growth effect of about 0.115-0.148 p.p. (depending on the estimation technique). The coefficient estimates do not marginally change when investment is dropped from the regression (this is done in an attempt to better capture the impact of remittances by omitting one of the channels through which remittances are likely to affect growth, i.e., investment. If the marginal impact of remittances becomes larger, this would provide indirect evidence of a channel working through productive investment). So the empirical evidence in favour of a positive role of remittances on long-run growth though investment channel seems to be at most fragile. Our results contrast with recent studies at the micro level, which have estimated the positive effect of remittances on investment. This raises the hypothesis that the impact of remittances on long-run economic growth is not homogeneous across countries and may vary along with country-specific conditions, which have not been suitably included in the estimated equation. Next, we will explore this hypothesis in more detail by estimating whether the economic development level of the recipient country influences how remittances are used and possibly shapes how remittances influence long-run economic growth.
We will estimate Equation (2), which accounts for the impact of remittances on long-run growth variation across different levels of economic development in the recipient country. The sign of the interacted coefficient gives information about the nature of remittance impact on long-run economic growth, taking into account the development level of recipient country: a positive interaction term would imply that remittances and development level are complementary and that higher economic development level, along with favourable public policy and stable economic environment enhances the positive impact of remittances. On the other hand, a negative sign would indicate that remittances are more suitable to promoting long-run growth in less developed countries. Table 4 presents pooled OLS with and without FD transformation, and FE estimates of Equation (2). It is worth noting that all three are qualitatively and quantitatively very similar. Autocorrelation and heteroscedasticity tests are performed to assess the validity of the estimation methods employed. We estimate Equation (2) using each of our estimate methods and find that the results are consistent across them. The estimated negative and statistically significant coefficient on remittances, as well as the positive and statistically significant interaction between remittances and economic development level, provides strong evidence that the marginal impact of remittances on long-run economic growth increases with the level of economic development. This supports the view that remittances have contributed to promoting long-run growth in relatively developed countries and that remittances-driven growth is less possible in relatively undeveloped ones. In countries with limited capabilities along with market imperfections, remittances do not contribute to financial investment and are more likely to be devoted to non-growth generating activities, such as consumption. We find that a turning point from negative to positive impact of remittances on long-run economic growth is in countries with GDP per capita at about 8250-8960 constant US$ (depending on the estimation technique). According to the last five-year period average, around 40per cent of countries in our sample did not reach this development level yet, and three (Ukraine, Jamaica, and Namibia) are at the turning point.
Next, we will explore whether the marginal effect of remittance impact on long-run economic growth changes with remittance abundance in the economy. We estimate Equation (3), which allows the impact of remittances on long-run growth to vary across levels of remittances-to-GDP ratio in the recipient country. A positive interaction term would reveal that a higher remittances-to-GDP ratio enhances the impact of remittances. On the other hand, a negative sign would indicate that the impact of remittances on long-run growth is diminishing and a positive effect is less possible in remittance-abundant countries. Table 5 presents pooled OLS with and without FD transformation, and FE estimates of Equation (3). As in the previous case, all three estimates are qualitatively and quantitatively very similar. Autocorrelation and heteroscedasticity tests are also performed to assess the validity of the estimation methods employed. After estimating Equation (3) using the abovementioned methods, we find that the results are consistent across them. The estimated positive and statistically significant coefficient on remittances and negative and statistically significant interaction between remittances and remittances-to-GDP ratio give strong evidence that the marginal impact of remittances on growth is diminishing and is decreasing with the abundance of remittances. In other words, remittances have contributed to promoting growth in countries with smaller remittances-to-GDP ratios. In contrast, remittances-driven growth is less possible in remittance-abundant countries. It may be the case that dependence on remittances as a main personal income source might even discourage labour supply on the side of the recipients and hence reduce growth. This could explain why the impact of remittances declines with an increase in remittances-to-GDP ratio. It turns out that the possibility of the marginal impact becoming negative is very high when the remittances-to-GDP ratio reaches 10.4-11.9 percent (depending on the estimation technique). According to the last five-year period average, around 10 percent of countries in our sample already exceeded this point, and four (Jordan, Georgia, Senegal, Bosnia, and Hercegovina) are at the turning point.
Consistent with earlier studies on long-run economic growth, we also find that financial development promotes economic growth. Population growth and inflation negatively affect growth, whereas investment, positive fiscal balances, and openness help boost economic growth in the long run. We also find evidence of conditional beta convergence (the initial level of GDP is negative and significant) between developing and developed countries.
Summary of Empirical Results
In this section we summarise our empirical results, by distributing the countries from our sample into four groups according to their estimated turning points of marginal remittance effect on long-run economic growth. As our analysis results show, countries that do not reach a GDP per capita level of about 8500 in constant PPP U.S. dollars, do not have enough internal capabilities to channel remittances for promoting long-run economic growth. Countries that exceeded an 11% remittances-to-GDP ratio become too dependent on remittance flows, which distorts the internal long-run economic growth background. Table 6 provides a distribution of countries of our sample.
growth, but not so rich with remittances to become dependent on them and distort internal incentives for growth.
On the contrary, countries of Group A have the lowest likelihood of experiencing a positive effect of remittances on economic growth. A low development level, along with structural economic problems such as unstable political climate and economic policies, or corruption, which is common in developing countries, does not create a favourable environment for the use of remittances for productive investment. If remittances are used for personal consumption, but not for investment in productive activities or businesses, they can promote economic growth at most just in the short run. This group of countries also has from an abundance of remittances, which is likely to create dependency on them, causing weak internal incentives for growth because income is generated abroad; nevertheless, this source can be unstable.
Countries in Group B are those that are developed enough to channel remittances for long-run economic growth, but already too dependent on them. As remittance flows are generated abroad and political will can be weak to reduce them and to turn on more independent growth path, these countries can also suffer from structural problems generated by the abundance of remittances, and have weak opportunities to channel remittances for long-run economic growth.
Countries in Group C are those that have the highest possibility of using remittances for promoting long-run economic growth with one condition: structural economic problems must be solved. These countries are not dependant on remittance flows, and still have internal incentives for long-run economic growth that can be enhanced by remittances.
Our research does not give insights into all aspects of remittances' impact on long-run economic growth. Future research directions would be investigating more channels that shape the effect of remittances on long-run economic growth, as well as evaluating the impact of remittances on consumption expenditure and capital accumulation. Overall, our research provides empirical evidence for the relationship between remittances, development level, and long-run growth, taking into account the abundance of remittances in the country.
Conclusions
What is the impact of remittances on long-run economic growth? How does the economic development level shape the impact of remittances on growth? Is there evidence that remittances have a diminishing effect on growth? To shed some light on these questions, we analysed in this paper the relationship between remittances and long-run growth and their interaction with the economic development level and remittances-to-GDP ratio in the recipient country. We used cross-country data series for remittances covering 116 developed and developing countries over the period 1990-2014.
We found evidence that supports the view that remittances have promoted growth in relatively developed countries and that remittances-driven growth is less possible in relatively undeveloped ones. We estimated that a turning point from negative to positive impact of remittances on long-run economic growth is in countries with GDP per capita at about 8250-8960 constant US$.
The impact of remittances on long-run growth also varies across remittances-to-GDP ratios in the recipient country. We estimated that the impact of remittances on long-run growth is diminishing and a positive effect is less possible in remittance-abundant countries. The marginal impact of remittances on long-run growth becomes negative when the remittances-to-GDP ratio reaches 10.4-11.9 percent. We interpret that as evidence that remittances are more likely to discourage labour supply in remittance-abundant countries.
All these findings control the endogeneity of remittances and other variables using FD and FE approaches. These findings do not give insights into all channels that may shape the effect of remittances on long-run growth. We did not explore other possible measures of countries' development characteristics, including institutional aspects that may shape this effect. It is possible, for example, that factors other than the degree of development level or abundance of remittances may explain the impact remittances can have on long-run economic growth. Although the omitted variable problem is reduced by using the FD and FE approaches, we cannot eliminate the possibility that omitted variables at some extent made an impact on our research results.
Controls Investment (invGDP)
Gross Fixed Capital Formation (formerly gross domestic investment) (% of GDP)
Fiscal Balance (fb)
Ratio between Tax revenue and Expense, %.
Tax revenue refers to compulsory transfers to the central government for public purposes.
Certain compulsory transfers such as fines, penalties, and most social security contributions are excluded. Refunds and corrections of erroneously collected tax revenue are treated as negative revenue.
Expense is cash payments for operating activities of the government in providing goods and services. It includes compensation of employees (such as wages and salaries), interest and subsidies, grants, social benefits, and other expenses, such as rent and dividends.
Openness (opn)
Exports plus Imports as a share of GDP, %.
Inflation (cpi)
Percentage change in Consumer price index (2010 = 100)
Population growth (pop) Log difference of Population
Credit (crdGDP)
Domestic credit to private sector by banks (% of GDP). Domestic credit to private sector by banks refers to financial resources provided to the private sector by other depository corporations (deposit taking corporations except central banks), such as through loans, purchases of non-equity securities, and trade credits and other accounts receivable, that establish a claim for repayment. For some countries these claims include credit to public enterprises.
Liquid liabilities (m2GDP)
Money and quasi money (M2) as % of GDP. Money and quasi money comprise the sum of currency outside banks, demand deposits other than those of the central government, and the time, savings, and foreign currency deposits of resident sectors other than the central government.
